Regulation of myostatin signaling by c-Jun N-terminal kinase in C2C12 cells.
Myostatin, a member of the transforming growth factor beta (TGF-beta) superfamily, is a negative regulator of skeletal muscle growth. We found that myostatin could activate c-Jun N-terminal kinase (JNK) signaling pathway in both proliferating and differentiating C2C12 cells. Using small interfering RNA (siRNA) mediated activin receptor type IIB (ActRIIB) knockdown, the myostatin-induced JNK activation was significantly reduced, indicating that ActRIIB was required for JNK activation by myostatin. Transfection of C2C12 cells with TAK1-specific siRNA reduced myostatin-induced JNK activation. In addition, JNK could not be activated by myostatin when the expression of MKK4 was suppressed with MKK4-specific siRNA, suggesting that TAK1-MKK4 cascade was involved in myostatin-induced JNK activation. We also found that blocking JNK signaling pathway by pretreatment with JNK specific inhibitor SP600125, attenuated myostatin-induced upregulation of p21 and downregulation of the differentiation marker gene expression. Furthermore, it was also observed that the presence of SP600125 almost annulled the growth inhibitory role of myostatin. Our findings provide the first evidence to reveal the involvement of JNK signaling pathway in myostatin's function as a negative regulator of muscle growth.